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DETAILED ACTION 

Applicant's response and amendments to the claims filed with the office on 
December 21, 2005 is duly acknowledged. 

Claims 1-3, 7-19, and 35 are pending in the application. 

Claims 4-6, 20-34, and 36-38 are cancelled by applicant's amendments to the 

claims. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Where applicant acts as his or her own lexicographer to specifically define a term 
of a claim contrary to its ordinary meaning, the written description must clearly redefine 
the claim term and set forth the uncommon definition so as to put one reasonably skilled 
in the art on notice that the applicant intended to so redefine that claim term. Process 
Control Corp, v. HydReclaim Corp., 190 F.3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed. 
Cir. 1999). The term "cofactor" in claim 3 is used by the claim to mean "substrate", 
while the accepted meaning is "thermostable nonprotein component" The term is 
indefinite because the specification does not clearly redefine the term. 

Claim recite the term "cofactor" which is used in the compositions as claimed 
when the composition comprises a phenol oxidase and a phenol hydroxylase, which is 
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unclear for the following reasons. The instant specification does not provide any 
specific definition or guidance and merely mentions that a cofactor may comprise a 
phenolic moiety with monohydroxy- or dihydroxy phenol group that are oxidized (inter- 
or intra-molecular) by phenol oxidase-catalyzed reactions in order to yield a quinine 
group (see page 9, last paragraph, in particular). 

The general meaning of the term "cofactor" is "a substance that acts with another 
substance to bring about certain effects; especially: coenzyme which is defined as a 
thermostable nonprotein component that forms the active portion of an enzyme 
system after combination with an apoenzyme" (see prior art [U], Merriam-Webster 
online dictionary). Therefore, use of term "cofactor" in place of a substrate such as 
catechol or catechin (for the enzyme tyrosinase used in the instant invention) is 
confusing. Appropriate correction is required. 

The amendment to the claim 3 by the applicants to recite " crosslinking cofactor" 
does not render the claim definite because the claim still encompasses all types of 
cofactors that can crosslink (covalently or otherwise) polymeric structure(s), and is not 
limited to cofactors that act as substrates. Therefore, it is unclear as to what is the 
actual claimed invention of claim 3. 

Claim Rejections - 35 (JSC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 1-3, 7-8, 11, 16, 17, 19 and 35 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Benedict et al (document EP 0244,688 A2; IDS) as supported by 
Longa et al [V] and Pierce Biotechnology Inc. [W]. 

Claim 1 is drawn to "a composition for use as an adhesive comprising: an 
extensin protein; and either a non-enzymatic bifunctional crosslinking agent; or a 
phenol oxidase and a phenol hydroxylase". 

The instant specification (see page 5, last paragraph, in particular) defines 
"extensin protein as covering: extensin derivatives (whether chemical or synthetic) 
which have amino acid sequences which differ from the extensin sequences by virtue of 
amino acid substitution, deletion, or addition, protease truncation or post translational 
modification; but which retain extensin activity" 

Per MPEP 21 1 1 .01 , in the absence of any specific definition provided in the 
instant specification the examiner must give broadest reasonable interpretation to all the 
terms in the claims (During patent examination, the pending claims must be "given their 
broadest reasonable interpretation consistent with the specification." In re Hyatt, 211 
F.3d 1367, 1372, 54 USPQ2d 1664, 1667 (Fed. Cir. 2000); and It is only when the 
specification provides definitions for terms appearing in the claims that the specification 
can be used in interpreting claim language. In re Vogel, 422 F.2d 438, 441, 164 USPQ 
619, 622 (CCPA 1970). 

The term "derivative" means (see prior art [U], Online Merriam-Webster 
dictionary) "something derived or a chemical substance related structurally to another 
substance and theoretically derivable from it or a substance that can be made from 
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another substance", and is in agreement with the definition provided for "extensin 
derivative" in the instant specification. Therefore, a substrate derived from extensin 
protein such as claimed, may constitute extensin protein itself or fragments thereof 
(individual or combinations thereof) isolated actually or theoretically from extensin 
protein such as various peptides, homologs, variants, etc. 

Benedict et al (IDS) teach an adhesive composition derived from bioadhesive 
polyphenolic proteins (that have the same consensus sequence as disclosed in the 
instant specification; see sequence listing of the decapeptide, AKPSYPPTYK; submitted 
on May 17, 2002) when the amino acid substitutions of serine, tyrosine, and proline 
(with threonine, DOPA, and hydroxyproline, respectively) are considered in light of the 
disclosure provided by the applicants (see prior art, abstract, page 1, in particular). 

The compositions useful in biomedical applications as taught by Benedict et al 
(IDS) comprises of the protein or decapeptides derived from extensin protein (as 
discussed, supra) and either a non-enzymatic bifunctional crosslinking agent (as 
exemplified by the instant specification; see page 8, first paragraph, in particular) such 
as glutaraldehyde (see Benedict et al, page 7, in particular) or a homobifunctional cross 
linker such as 3,3'-dithiobis (sulfosuccinimidylpropionate, DTSSP; as evidenced by 
Pierce Biotechnology Inc. [W]) (see Benedict et al, page 25 and 26, example 12, in 
particular), or a phenol oxidase and a phenol hydroxylase (as exemplified in the instant 
specification, page 7, last paragraph, in particular) such as a mushroom tyrosinase (see 
Benedict et al, page 7 in particular). 
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Claim 2 is drawn to "a composition for use as an adhesive comprising: an 
extensin protein; a non-enzymatic bifunctional crosslinking agent; and a phenol oxidase 
and a phenol hydroxylase". 

As discussed (supra), Benedict et al (IDS) teach such a composition as claimed 
wherein the composition comprises of bioadhesive polyphenolic proteins (i.e. extensin 
protein derived decapeptides); a non-enzymatic bifunctional crosslinking agent (as 
exemplified by the instant specification; see page 8, first paragraph, in particular) such 
as glutaraldehyde (see Benedict et al, page 7, in particular), or a homobifunctional cross 
linker such as 3,3'-dithiobis (sulfosuccinimidylpropionate; DTSSP) (see Benedict et al, 
page 25 and 26, example 12, in particular), and a phenol oxidase and a phenol 
hydroxylase (as exemplified in the instant specification, page 7, last paragraph, in 
particular) such as a mushroom tyrosinase (see Benedict et al, page 7 in particular). 

Claim 3 is drawn to "a composition according to claim 1 or 2 which further 
comprises a crosslinking cofactor when the composition comprises a phenol oxidase 
and a phenol hydroxylase". 

In the absence of any specific definition or guidance provided in the instant 
specification, and in light of the broadest reasonable interpretation of the term "cofactor" 
as recited in the claim 3 means "a substance that acts with another substance to bring 
about certain effects; especially: coenzyme which is defined as a thermostable 
nonprotein component that forms the active portion of an enzyme system after 
combination with an apoenzyme" (see prior art [U], Merriam-Webster online 
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dictionary) which is also consistent with the exemplification provided in the instant 
invention (using a cofactor comprising a phenolic moiety such as a quinone; see page 
9, last paragraph, in particular), the term "cofactor" is thus deemed to mean a 
thermostable nonprotein component (including a metal ion) that forms the active portion 
of an enzyme system (such as a mushroom tyrosinase in the instant case as clearly 
described and disclosed by Longa et al [V] in the biochemical characterization of a 
commercially available Agaricus bisporus tyrosinase; see introduction, first paragraph, 
in particular) after combination with an apoenzyme. 

Benedict et al (IDS) teach a composition according to claim 1 or 2, further 
comprising a cofactor such as a metal ion (added in the form of electrically conductive 
substrates, such as cuprous- and cupric sulfate salts; see Benedict et al, page 8, first 
paragraph; and page 15, use no. 12, in particular) when the composition (such as an 
electrically conductive adhesive) comprises a phenol oxidase and a phenol hydroxylase 
such as a mushroom tyrosinase (see also discussion, supra). 

The addition of term " crosslinking " to qualify the term "cofactor" in the instant 
claim does not render it free of the cited prior art because the cofactor such as metal 
ions used in the referenced invention of Benedict et al do possess the capability to 
connect or crosslink (albeit non-covalently) parallel chains in a complex chemical 
molecule (see the definition of the term "crosslink"; Merriam-Webster [U2]). 

Claims 7 and 8 are drawn to "a composition according to claim 3 in which the 
cofactor comprises a phenolic moiety which comprises at least one of a monohydroxy 
phenol group or a dihydroxy phenol group; and in which the cofactor is soluble in 
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water". Benedict et al (IDS) disclose such a composition (see discussion, supra) 
wherein the cofactor (i.e. the tyrosine residues in the polyphenolic protein) comprising a 
monohydroxy- or a dihydroxy phenol group is explicitly taught (see Benedict et al, 
abstract, in particular) when the X in the decapeptide disclosed is hydroxyl group(s). 
The limitation of a "cofactor which is soluble in water" is met by Benedict et al (IDS) as it 
explicitly teaches such an aqueous composition comprising polyphenolic protein (see 
abstract, in particular) along with a non-enzymatic bifunctional crosslinking agent such 
as DTSSP, and a mushroom tyrosinase (see also discussion, supra). 

Claims 11 and 16-17 recite compositions (according to claims 1 or 2) in which the 
non-enzymatic bifunctional crosslinking agent comprises glutaraldehyde; and in which 
the phenol oxidase and the phenol hydroxylase is a tyrosinase (a mushroom 
tyrosinase), the limitations of which are anticipated by Benedict et al (IDS; see 
discussion, supra). 

Claim 19 is drawn to "a composition for use as an adhesive which comprises: an 
extensin protein; a cofactor comprising a dihydroxyphenol group; a phenol oxidase and 
optionally a non-enzymatic bifunctional crosslinking agent". Benedict et al (IDS) teach 
such a composition for use as an adhesive which comprise a polyphenolic protein; 
containing repeating decapeptides (as disclosed by Benedict et al) that have multiple 
tyrosine/DOPA (3,4-dihydroxyphenyl a-alanine) residues that can act as substrates 
(cofactor- see discussion, supra; also as disclosed on page 1 of the instant 
specification); a catechol oxidase (also known as a mushroom tyrosinase) (see page 7, 
in particular) as an enzymatic oxidizing agent; and optionally a non-enzymatic 
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bifunctional crosslinking agent such as glutaraldehyde or DTSSP (see page 25 and 26, 
in particular; also as discussed, supra). 

Claim 35 is drawn to "a pharmaceutical composition comprising a 
pharmaceutical^ active ingredient and a crosslinked adhesive composition according to 
any of claim 1 , 2, or 1 9". Benedict et al (IDS) teach a pharmaceutical composition for 
biomedical uses comprising a pharmaceutical^ active ingredient such as implant drugs, 
hormones, biological factors, medicines, tissues, cells, etc. (see page 9, last paragraph; 
see also specific uses, pages 10-14, and 16-17, and examples, in particular) and a 
crosslinked adhesive composition such as containing bioadhesive polyphenolic protein, 
and/or a bifunctional crosslinking agent, and a mushroom tyrosinase such as claimed in 
claims 1, 2 or 19 (see page 17, second paragraph, in particular; and also discussion, 
supra). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 



Application/Control Number: 09/673,110 
Art Unit: 1651 



Page 10 



3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 9, 10 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Benedict et al (IDS, EP 0244,688 A2) as supported by Longa et al [V] and Pierce 
Biotechnology Inc. [W] as applied to claims 1-3, 7-8, 11, 16-17, 19, and 35 above, and 
in view of Negishi et al (U.S. Patent 5,804,170 [A]) as supported by Yamamoto et al 
(IDS). 

Claims 9 and 10 are drawn to a composition according to claim 3 in which the 
cofactor comprises catechin; and in which the cofactor comprises catechol. Claim 18 
is drawn to a composition according to claim 17 in which the mushroom tyrosinase is 
Agaricus bisporus tyrosinase. 

The teachings of Benedict et al (IDS) have been discussed (supra) and are relied 
upon in the same manner. 

Benedict et al (IDS) teach a composition such as claimed comprising water- 
soluble polyphenolic protein (or its derivatives; see discussion, supra), wherein the 
amino acids such as tyrosine/DOPA can be substituted to have mono or 
dihydroxyphenol groups and thus will act as internal cofactors (as substrate, see 
discussion, supra) as claimed in claim 3 for the polyphenol oxidase present in the 
composition as taught. 

However, an adhesive composition further comprising (see discussion, supra) a 
water-soluble cofactor containing mono- or dihydroxy phenolic moiety comprising 
catechin, or catechol is not explicitly disclosed by Benedict et al (IDS). 
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Negishi et al [A] teach a deodorant composition comprising a phenolic compound 
and an enzyme oxidizing said phenolic compound (see Negishi et al, abstract, summary 
of the invention, column 1-2, table 1-2, in particular). The composition as taught by 
Negishi et al [A] comprises a mushroom tyrosinase from Agaricus bisporus (see 
column 2, lines 44-46, in particular) (such as claimed in claim 18), and compound 
containing phenolic moieties (i.e. mono- ordihydroxy phenol groups) such as catechin, 
or catechol (see column 2, second paragraph, in particular) which are known to act as 
substrates (and therefore, a crosslinking cofactor such as claimed in claim 3 and 7; see 
also discussion, supra) for the polyphenol oxidase such as mushroom tyrosinase (see 
column 2, fourth paragraph, in particular). Negishi et al [A] teach that the phenolic 
compounds are oxidized by polyphenol oxidases (i.e. tyrosinase/catechol oxidase) to 
yield highly reactive quinone structures that in turn react with substances causing 
stenches (see column 1 , summary, in particular). Negishi et al further explain that 
under these conditions, the auto-oxidation (catalyzed by the presence of highly 
reactive quinone intermediates produced by the action of tyrosinase on the phenolic 
compounds) would be expected to occur resulting in the removal of the stench causing 
organic substances (such a mechanism of action of tyrosinases or polyphenol oxidases 
was well established in the art at the time the invention was made, as evidenced by the 
disclosure in Yamamoto et al (IDS; see auto-crosslinking-induced adhesion 
discussed under introduction, in particular)). 

Although, the composition taught by Negishi et al does not directly teach the use 
of such cofactors (such as catechin or catechol as claimed) with polyphenol 
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oxidase/tyrosinase, and differs in the nature of the intended use of the composition, the 
fact that the basis of such composition resides in the enzymatic action 
tyrosinase/polyphenol oxidase on substrates such as catechin or catechol, and thereby 
producing reactive quinone structures which in turn react with stench producing organic 
substances resulting in auto-crosslinking, polymerization and thus effective removal by 
the phenomenon of adsorption which is explicitly disclosed by Negishi et al (see Negishi 
et al, entire column 1, lines 15-20, in particular). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to modify the adhesive composition comprising 
polyphenolic protein (or its derivatives) and non-enzymatic bifunctional crosslinking 
agent (such as DTSSP) as taught by Benedict et al (IDS) such that the composition 
further comprises a water soluble cofactor having a phenolic moiety which is catechin or 
catechol, as explicitly taught by Negishi et al [A]. 

The person of ordinary skill in the art would have been motivated to make such 
modification because Negishi et al [A] teach the benefits of using phenolic compounds 
(such as catechin, catechol, etc.) as a substrate (or a cofactor as claimed, see also 
discussion, supra) to initiate the auto-oxidation process resulting from the enzymatic 
action of mushroom tyrosinase/polyphenol oxidase present in such a composition that in 
turn leads to extensive auto-crosslinking (inter- and intra-molecular) of the aromatic 
residues present in the polyphenolic compounds (i.e. similar to the aromatic amino 
acids present in the extensin or polyphenolic proteins of the compositions as claimed) 
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which are responsible for the stench, and thus acting as an effective deodorant 
composition (see Negishi et al [A], column 1-2, in particular). 

One of ordinary skill in the art would have had a reasonable expectation of 
success when modifying the composition as taught by Benedict et al (IDS) because 
Negishi et al [A] explicitly teach such a composition containing phenolic compounds and 
polyphenol oxidase such as a mushroom tyrosinase from Agaricus bisporus (see 
Negishi et al, examples and table 1-2, in particular) to be used in the stench removal by 
extensive auto-crosslinking of the polyphenolic organic compound. Although, the 
intended use of the composition of Negishi et al is different (i.e. deodorant composition) 
than the claimed invention (an adhesive composition), the use of such phenolic 
compounds such as catechin or catechol in the composition to induce extensive auto- 
crosslinking is nevertheless taught by the referenced invention of Negishi et al (in view 
of the disclosure from Yamamoto et al, IDS; see discussion, supra). 

Thus the invention as a whole would have been prima facie obvious to one 
skilled in the art at the time the claimed invention was made. 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Benedict et al (IDS, EP 0244,688 A2) as supported by Longa et al [V] and Pierce 
Biotechnology Inc. [W] as applied to claims 1-3, 7-8, 11, 16-17, 19, and 35 above, and 
in view of Hughes et al (U.S. Patent 4,976,837 [B]). 
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Claims 12 and 13 (depends from claim 13) are drawn to a composition according 
to claim 1 or 2 in which the non-enzymatic bifunctional crosslinking agent comprises a 
di-isocyanate; and in which the di-isocyanate is Trixene. 

The teachings of Benedict et al (IDS) have been discussed (supra) and are relied 
upon in the same manner. 

Benedict et al (IDS) teach such compositions for use as adhesives (non- 
biomedical adhesive formulations such as anti-fouling, anti-corrosive, electrically 
conductive, primers, coatings, tapes, etc) which comprise polyphenolic protein 
containing repeating decapeptides (as disclosed by Benedict et al) that have multiple 
tyrosine/DOPA (3,4-dihydroxyphenyl a-alanine) residues that can act as substrates 
(cofactor- see discussion, supra; also as disclosed on page 1-2 of the instant 
specification, in particular); a catechol oxidase (also known as a mushroom tyrosinase) 
(see Benedict et al, specific uses, pages 10-17, examples, and page 7, in particular) as 
an enzymatic oxidizing agent; and optionally a non-enzymatic bifunctional crosslinking 
agent such as glutaraldehyde or DTSSP (see page 25 and 26, in particular; also as 
discussed, supra). 

However, a composition in which the non-enzymatic bifunctional crosslinking 
agent comprises a di-isocyanate, or in which the di-isocyanate is Trixene is not 
explicitly disclosed by the referenced invention of Benedict et al (IDS). 

Hughes et al [B] teach blocked di-isocyanate compounds such as Trixene L75 
(described herein as a polyfunctional isocyanate) which are useful in compositions such 
as paints and elastomers, and as coating materials (all requiring adhesive properties of 
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the compositions; see Hughes etal, abstract, column 1 and example 1, in particular). 
Hughes et al [B] teach the useful properties of blocked di-isocyanate derivatives in 
promoting polymerization by chain extension or crosslinking of active hydrogen 
containing compounds leading to hardening (see Hughes et al, column 1, second and 
third paragraphs; column 3, in particular) when present in the composition, and shows 
that such compositions are also compatible with other standard additives such as 
surface active agents, catalysts and anti-oxidants. Most importantly, these blocked di- 
isocyanate derivatives such as Trixene as taught by Hughes et al, can also be useful for 
conditional activation of crossliniking at high temperatures such as during the process 
of stoving wherein the paint is hardened by heating at higher temperatures such as 
100°-140° C (see column 1, third paragraph; and column 4, third paragraph, in 
particular). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to modify the adhesive composition comprising 
polyphenolic protein and a non-enzymatic bifunctional crosslinking agent as taught by 
Benedict et al (IDS; see also discussion, supra) such that the non-enzymatic 
bifunctional crosslinking agent comprises a di-isocyanate such as Trixene, as explicitly 
taught by Hughes et al [B]. 

The person of ordinary skill in the art would have been motivated to make such 
modification because Hughes et al [B] teach the benefits of using di-isocyanate such as 
Trixene in a paint composition as the blocked di-isocyanate derivatives require lower 
temperatures for hardening and therefore are useful for thermo-setting adhesives (as 
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suggested in the instant specification, page 8, first paragraph, in particular). Since the 
blocking groups are only removed at higher temperatures (thus providing a conditional 
crosslinking), the benefits of using Trixene in the composition such as taught by 
Benedict et al, is quite clear. 

One of ordinary skill in the art would have had a reasonable expectation of 
success when modifying the composition as taught by Benedict et al (IDS) because 
Hughes et al explicitly teach preparation and use of such blocked di-isocyanate 
compounds and their derivatives including Trixene L75 (see Hughes et al, column 1-4 
and examples, in particular) in paint and elastomers containing compositions. One of 
ordinary skill in the art would be obviously motivated to combine the teachings of 
Hughes et al to modify the adhesive composition such as taught by Benedict et al in 
order to obtain a superior quality (quicker and better hardening at desired temperatures, 
and with less toxicity associated with the di-isocyanate derived crosslinkers) of the 
thermo-setting compositions such as claimed. 

Thus the invention as a whole would have been prima facie obvious to one 
skilled in the art at the time the claimed invention was made. 

Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Benedict et al (IDS, EP 0244,688 A2) as supported by Longa et al [V] and Pierce 
Biotechnology Inc. [W] as applied to claims 1-3, 7-8, 11, 16-17, 19, and 35 above, and 
in view of Rae (U.S. Patent 4,038,472 [C]). 
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Claim 14 and 15 (depends from claim 14) are drawn to a composition of claim 1 
or 2 in which the non-enzymatic bifunctional crosslinking agent comprises a quinone in 
which the quinone is a benzoquinone". 

The teachings of Benedict et al (IDS) have been discussed (supra) and are relied 
upon in the same manner. 

Benedict et al (IDS) teach such compositions for use as adhesives (non- 
biomedical adhesive formulations such as anti-fouling, anti-corrosive, electrically 
conductive, primers, coatings, tapes, etc) which comprise polyphenolic protein 
containing repeating decapeptides (as disclosed by Benedict et al) that have multiple 
tyrosine/DOPA (3,4-dihydroxyphenyl a-alanine) residues that can act as substrates 
(cofactor- see discussion, supra; also as disclosed on page 1-2 of the instant 
specification, in particular); a catechol oxidase (also known as a mushroom tyrosinase) 
(see Benedict et al, page 7, in particular) as an enzymatic oxidizing agent; and 
optionally a non-enzymatic bifunctional crosslinking agent such as glutaraldehyde or 
DTSSP (see page 25 and 26, in particular; also as discussed, supra). 

A composition such as claimed in which the non-enzymatic bifunctional 
crosslinking agent comprises a quinone, or in which the quinone is a benzoquinone, 
however, is not explicitly disclosed by Benedict et al (IDS). 

Rae [C] teaches a method and a composition wherein using dihydroxybenzene 
and an effective amount of a suitable oxidation catalyst (or an oxidizing agent) produces 
highly reactive 1,4-benzoquinone, in situ, which results in curing and crosslinking of the 
butyl rubber elastomers (CDB) at much lower temperatures such as 60° to 120° F (see 
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abstract, background of the invention, column 1, fifth paragraph and column 2-4, in 
particular). Rae [C] teaches the composition containing CDB elastomers with 1 to 6 % 
by weight of the 1 ,4-dihydroxybenzene and suitable amounts of oxidizing agent thereby 
oxidizing the 1 ,4-dihydroxybenzene to 1,4-benzoquinone in situ with the said 
benzoquinone curing said elastomer at room temperature or temperatures in excess of 
room temperature by formation of crosslinking moieties between elastomer polymer 
chains (see column 1, lines 37-52, in particular). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the adhesive composition comprising polyphenolic 
protein (or its derivatives) comprising a non-enzymatic bifunctional crosslinker (such as 
glutaraldehyde or DTSSP) as taught by Benedict et al (IDS) such that the non- 
enzymatic bifunctional crosslinking agent comprises a quinone, or a benzoquinone as 
taught explicitly by Rae [C], 

The person of ordinary skill in the art would have been motivated to make such 
modification in the composition taught by Benedict et al (IDS) because Rae [C] teaches 
the benefits of using compounds in polymer compositions (such as synthetic rubber) 
which produce highly reactive intermediates such as benzoquinone during the process 
of curing resulting in oxidation-dependent polymerization through crosslinking initiated 
by such reactive quinines (see discussion, supra). One of ordinary skill in the art would 
be motivated to modify the adhesive compositions such as taught by Benedict et al by 
using quinine-based crosslinkers as they are extremely useful for the preparation of 
adhesive formulations that can effectively be crosslinked at room temperature (or mild 
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temperatures such as 60° to 120° F) as clearly demonstrated by the teachings of Rae 
[C]- 

One of ordinary skill in the art would have had a reasonable expectation of 
success when modifying the composition as taught by Benedict et al (IDS) because Rae 
[C] explicitly teaches the formulations comprising quinine-based compounds (see Rae 
[C], column 2, in particular) along with oxidizing agents which are effective in curing of 
the polymeric materials such as CDB elastomers at temperatures such as 60° to 120° F, 
and therefore being suitable for the adhesive compositions such as claimed in the 
instant invention. 

Thus the invention as a whole would have been prima facie obvious to one 
skilled in the art at the time the claimed invention was made. 

Response to Applicant's Arguments 
1. Claims 3 remains rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Applicant's arguments that by reciting the term " crosslinking cofactor" in instant 
claim 3 makes it clear as to what is encompassed by the claim (i.e. not intended to 
encompass coenzymes, but rather a substrate for the phenol oxidase or phenol 
hydroxylase which may be used to increase the number of crosslinks formed; see 
applicant's remarks, page 6, second paragraph, in particular), is not found to be 
persuasive. The claim as recited is still unclear because it does not distinctly point to 
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the fact that a substrate for phenol oxidase or phenol hydroxylase is being used in the 
instant invention (see also discussion under 35 USC 112 rejection, supra). 
2. Claims 1-3, 7-8, 11, 16, 17, 19 and 35 remain rejected under 35 U.S.C. 102(b) 
as being anticipated by Benedict et al (document EP 0244,688 A2; IDS) as supported 
by Longa et al [V] and Pierce Biotechnology Inc. [W]. 

Applicant's arguments (see applicant's remarks, pages 6-8, in particular) have 
been fully considered, but were not found persuasive. Applicant's argument that 
examiner is selectively reading the definition of "extensin protein" provided in the 
specification, overlooking the clause at page 6, lines 1-2 included as qualifying the 
extensin protein as any derivative that must "retain extensin activity", is not found 
persuasive because there is no explicit definition provided by applicants in the instant 
disclosure as to what constitutes the "extensin activity" of the extensin protein. The 
decapeptide (see Benedict et al, discussion, supra) used in the cited invention of 
Benedict et al anticipates the invention as claimed as it has been found suitable for use 
in adhesive composition as evidenced by the fact that Benedict et al use such a 
polypeptide along with crosslinking agent in the formulation for an adhesive composition 
(see Benedict et al, claims, in particular). Moreover, applicants have submitted the 
same decapeptide sequence in their disclosure (see sequence listing filed on May 17, 
2002, see below) as having the extensin activity suitable for such composition, which is 
taught by the referenced invention of Benedict et al. 
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Applicant's argument that since "the polyphenolic proteins of Benedict et al are 
not derived from extensin proteins so as to retain extensin activity, the definition of the 
term in the claim is not satisfied, thus precludes anticipation", is also not found 
persuasive because the decapeptide taught by Benedict et al has the same consensus 
sequence as disclosed by the applicant's own disclosure. 
3. Claims 1-3, 7-19, and 35 remain rejected under 35 U.S.C. 103(a) as being 
obvious over the prior arts cited by the examiner, and as discussed above. 

Applicant's arguments (see applicant's remarks, pages 8-11) have been fully 
considered but were found to be unpersuasive. Applicant's major arguments lie with the 
fact that the referenced invention of Benedict et al contains no disclosure of extensin 
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proteins or derivatives thereof retaining extensin activity (see applicant's remarks, page 
8, last paragraph), and therefore, the entire obviousness rejection over Benedict et al 
constitutes to an impermissible "hindsight reconstruction" by the examiner (see 
applicant's remarks, page 9, last paragraph, in particular). 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, The adhesive 
composition comprising the same decapeptide as disclosed by the applicants as having 
extensin activity (with the consensus sequence, see Benedict et al, page 1; and 
discussion, supra), and crosslinking agent, and/or mushroom tyrosinase taught by the 
referenced invention of Benedict et al (in view of the supporting prior arts cited by the 
examiner; see discussion, supra) renders the instant invention obvious over the prior 
arts cited by the examiner. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
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not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Conclusion 

No claims are allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Satyendra K. Singh whose telephone number is 571- 
272-8790. The examiner can normally be reached on 9-5MF (with alternate Fridays 
OFF). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on 571-272-0926. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 09/673,110 
Art Unit: 1651 



Page 24 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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